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(54) CONDUCTIVE COATING 

(57)Abstract: 

PURPOSE: To prepare a mixture for conductive coatings composed of a 
specific neutral polythiophene and an organic compound containing a 
lactam or the like and useful in preparing conductive coatings which can 
be coated in a thin film form on a substrate and converted to a 
transparent and electrically conductive layer by drying and annealing. 
CONSTITUTION: The objective mixture comprises (A) a neutral 
polythiophene having repeating structural units of formula I [wherein R1 
and R2 are each H, a 1~4C alkyl or together form a (substituted) 1-4C 
alkylene or a cyclohexylene-1,2-group] and (B) an organic compound 
containing a dihydroxy or polyhydroxy group and/or a carboxyl group, an 
amide group or a lactam group. Further, it is preferred that component 
(B) is an organic compound of formula II [wherein (n) and (m) are each 
1-20; R is a 2-20C (cyclic) alkylene, a (substituted) 6-1 4C arylene, a 4- 
10C hetero-cyclic, a sugar group or a sugar alcohol; and X is OH, NYZ 
(wherein Y and Z are each H or an alkyl). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A) Formula (I) 
[Formula 1] 

R 1 0 OR 2 

--Q — <l> 

The inside of a formula, and R1 and R2 are the C1-4 alkylene group which expresses independently 
hydrogen or C1-4 alkyl group mutually, or becomes together, and may be permuted at any time, or cyclo 
hexylene. - It is [ the neutral poly thiophene of the repetitive structural unit of ** which forms 1 or 2 
sets, and ] B. Mixture of the organic compound containing dihydroxy or polyhydroxy ****/, a carboxyl 
group, an amide group, or a lactam radical. 
[Claim 2] B) is a formula (II). 
[Formula 2] 

R ^ (ID 
<cox )m 

The shape of a straight chain in which n and m express the integer of 1-20 independently mutually 
among a formula, and R has 2-20 carbon atoms, The shape of a branched chain, a ring type alkylene 
group, the arylene radical that may be permuted at any time [ which has 6-14 carbon atoms ], It is the 
mixture according to claim 1 which X expresses -OH or -NYZ and is characterized by Y and Z being 
organic compounds of ** which express hydrogen or alkyl independently mutually here by expressing the 
heterocycle type machine, sugar machine, or sugar-alcohol radical which has 4-10 carbon atoms. 
[Claim 3] Use of the mixture according to claim 1 for manufacture of conductive covering. 
[Claim 4] Conductive covering containing mixture according to claim 1 by which annealing is carried out 
in order to increase the conductivity. 

[Claim 5] Conductive covering according to claim 3 whose surface electrical resistance is characterized 
by being smaller than a lot in 300ohms /. 

[Claim 6] The electroluminescence system characterized by being the conduction layer in which the 
electrode which consists of the upper part and the lower electrode which inserted the additional 
auxiliary layer discharge **** and at any time between them, and is used in that case was manufactured 
from mixture according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] In the electronic field, the conductive transparent electrode for a LCD display is needed. In 
******, the glass or the sheet plastic which made the metallic oxide vapor-deposit is used for these 
applications by current. Vacuum evaporationo or the ingredient which carried out the spatter has an 
especially good property for ITO (indium stannic-acid ghost). The surface electrical resistance of an ITO 
layer is order smaller 500ohms /than a lot. 

[0002] Manufacture of this layer by sputtering under a vacuum requires cost extremely. Therefore, there 
is the need of receiving the ingredient which enables manufacture by the easy spreading technique of 
transparent covering which has good conductivity. 

[0003] Manufacture of conductive covering which uses an organic conductivity ingredient as the base is 
known theoretically. In this way for example, covering made from polypyrrole (the European Patent 
application public presentation No. 302,304) or the poly thiophene derivative (the European Patent 
application public presentation No. 440,957) is indicated. Although these covering can be manufactured 
using an easy covering process, these things are not fully conductivity or transparency to many 
application fields. 

[0004] This invention is A. Formula (I) 

[0005] 

[Formula 3] 




(i) 



[0006] [ whether R1 and R2 express independently hydrogen or C1-4 alkyl group mutually among a 
formula, and ] Or the C1-4 alkylene group which becomes together and may be permuted at any time, 
They are the methylene group which may be preferably permuted by the alkyl group at any time, and 
ethylene which may be permuted by one to C12 alkyl, or the phenyl group at any time. - 1 or 2 sets, Or 
cyclo hexylene - The neutral poly thiophene of the repetitive structural unit of ** which forms 1 or 2 
sets, and B The mixture of the organic compound containing dihydroxy or polyhydroxy ****/, a carboxyl 
group, an amide group, or a lactam radical is offered. 

[0007] Such mixture can be applied to a base by the film, and can be transparently converted into a 
conductive layer by desiccation and annealing (annealing). 

[0008] The suitable organic compound containing dihydroxy or polyhydroxy ****/, a carboxyl group, or 
an amide group is a formula (II). 
[0009] 
[Formula 4] 



-4- 



OH)* 



R ^ (ID 

<cox )m 

[0010] The integer of 2-8 is expressed preferably, the inside of a formula, and n and m — mutual — 
becoming independent — 1-20 — The shape of a straight chain, the shape of a branched chain, ring 
type alkylene group in which R has 2-20 carbon atoms, The arylene radical which may be permuted at 
any time [ which has 6-14 carbon atoms ], the heterocycle type machine, sugar machine, or sugar- 
alcohol radical which has 4-10 carbon atoms — expressing — and X -OH or -NYZ — expressing — 
here — Y and Z — mutual — becoming independent — hydrogen or alkyl — hydrogen, or C1 - C12- 
alkyl is expressed preferably — it is alike and corresponds. 

[0011] There are N-methyl pyrrolidone, a pyrrolidone, a caprolactam, N-methyl caprolactam, and an N- 
octyl pyrrolidone in the example of the suitable organic compound containing a lactam radical. 
[0012] The suitable radical R is guided from furan structure or pyran structure. 

[0013] : whose especially suitable organic compound corresponding to a formula (II) is as follows — a 
sugar and sugar derivative, for example, cane sugar, glucose, hula TATOSU, lactose; sugar-alcohol, for 
example, sorbitol, and mannitol; furan derivative, for example, 2-furancarboxylic acid, 3-furancarboxylic 
acid; alcohol, for example, ethylene glycol, a glycerol, G, or triethylene glycol. 

[0014] In addition to water, the mixture of water, lower alcohol, and other water miscibility organic 
solvents, for example, an acetone, can also be used for other protic solvents, for example, lower alcohol, 
for example, a methanol, ethanol and isopropanol, and a list as a solvent to the poly thiophene dispersing 
element by this invention again. 

[0015] The mean particle diameter of the particle in a dispersing element is to 1 micrometer most 
preferably [ it is desirable to 10 micrometers and ] to 3 micrometers. 

[0016] The poly thio fin of the repetitive structural unit of a formula (I) is known (refer to the European 
Patent application public presentation No. 440,958 and 339,340). Manufacture of the dispersing element 
by this invention or a solution is indicated by the European Patent application public presentation No. 
440,958 and the Germany patent application public presentation No. 4,21 1,459. 

[0017] The poly thiophene is preferably used in a dispersing element or a solution in the cation condition, 
i.e., the condition of being obtained when these things process for example, a neutral thiophene with an 
oxidizer. An oxidizer well-known for oxidation, for example, peroxidation potassium disulfate, is used. As 
a result of oxidization, although it cannot ask for the number and its location correctly, the poly 
thiophene acquires the positive charge which is not shown in a formula. 
[0018] Generally the number of the repetitive structural units of a formula (I) is >5. 

[0019] The poly thiophene dispersing element or solution by this invention contains the compound of the 
formula (II) which uses the sum total of the poly thiophene cation and the Pori anion as the base, namely, 
contains 10 - 1,000% of the weight of a hydroxy **** carboxyl group preferably one to 100,000% of the 
weight by using the total solid-state content of a solution as the base. The compound of the formula (II) 
which is fusibility is preferably used for water. 

[0020] Moreover, the macromolecule binder of organic nature and/or the low-molecular cross linkage 
agent of organic nature can be added to the covering solution by this invention. A suitable binder is 
indicated by the European Patent application public presentation No. 564,91 1. 

[0021] The epoxy silane of the class of European Patent application public presentation [ No. 564,91 1 ] 
publication can be especially added to the covering solution by this invention for manufacture of the 
adhesives layer on glass. 

[0022] By the known approach, covering by this invention can be manufactured by spreading and the 
printing approach using spraying, spreading by the doctor blade, immersion, and a roller applicator 
system, for example, gravure, silk screen-stencil, and KATEN casting, and may be preferably dried at the 
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temperature to 200 degrees C to a room temperature or 300 degrees C. In order to increase 
conductivity, annealing of the covering by this invention can be carried out. It can mix drying at the 
temperature of 100 degrees C or less following annealing, and drying at the temperature of 100 degrees 
C or more, this annealing — the temperature of 100-400 degrees C — it carries out at the temperature 
to 250 degrees C preferably, the period of annealing — 0.5 — or it is for 1 thru/or 90 seconds 
preferably for 3600 seconds. 

[0023] 0.025-250 micrometers of thickness of covering according to this invention depending on a 
demand concerning transparency and conductivity to an application list are 0.05-10 micrometers 
preferably, and, generally 0.1-2000ohms /of; surface electrical resistance are [ lot ] 1-300ohms/lot 
preferably. 

[0024] In the field which needs good conductivity, since covering by this invention is the deposition of 
manufacture of a printed circuit, a solar battery, the metal, for example, copper, in an electrochromic 
(electrochromic) display, and nickel as an electrode in an electroluminescence (electroluminescent) 
display, a LCD display, and a solid electrolyte capacitor, it is used for [ for cutoff of the electromagnetic 
radiation in the display tube, or emission of a charge ] the manufacture of a touch screen as corrosion- 
resistant covering on a metal. There are a system to image formation, for example, a silver halide 
photograph, a dry-plate system, and electric photography in other applicable fields. 

[0025] A conduction layer can be covered with scratch-proof [ further layer, for example, UV hardening 
covering, organic, or inorganic ] nature covering at any time. 

[0026] The layer by this invention can be applied to organic or an inorganic base. There are glass, an 
oxide, an oxidizing quality or a non-oxidizing quality ceramic, for example, an aluminum oxide, and silicon 
nitride in the example of a suitable inorganic base. There are a pure organic polymer, a copolymer or its 
mixture, for example, a polycarbonate, polystyrene, polyacrylate, polyester, for example, polyethylene 
terephthalate, polybutylene terephthalate, polyethylenenaphthalate, a polyamide, polyimide, an epoxy 
resin by which glass fiber strengthening was carried out at any time, a cellulosic, for example, a cellulose 
triacetate, polyolefine, for example, polyethylene, and polypropylene in the example of a suitable organic 
base. 

[0027] Moreover, this invention relates to the electroluminescence system which contains the poly 
thiophene dispersing element by this invention in the state of a transparent conduction layer or an 
electrode. 

[0028] The electroluminescence system by this invention consists of the upper part and the lower 
electrode which inserted the electroluminescence layer, and the auxiliary layer besides at any time, for 
example, a charge-in JIEKUTINGU (charge-injecting) layer, between them, and it is characterized by 
these things containing the conduction layer which consists of poly thiophene mixture by this invention 
as an electrode. 

[0029] An electroluminescence system can contain one or the electrode beyond it, and the conduction 
layer contains the above-mentioned poly thiophene dispersing element. The conduction layer is 
preferably transparent. 

[0030] The laminating of the conduction layer can be carried out in the various locations in the 
structure of an electroluminescence system. A conduction layer can be applied in the state of a 
transparent conduction layer, for example between a transparent base and an electroluminescence layer. 
[0031] The mixture by this invention is applied to a suitable base in the state of a film in the system by 
this invention for this purpose. 

[0032] A suitable base is a transparent base, for example, glass, or plastic film (for example, 
polyethylene terephthalate or polyethylenenaphthalate, a polycarbonate, polyacrylate, polysulfone, or a 
polyimide film). 

[0033] The poly thiophene mixture by this invention is distributed to homogeneity by **** techniques, 
such as spin coating, casting, spreading with a DORITA blade, printing, and curtain casting, on a base. 
[0034] After drying a film, generally the base covered in this way can be heated for 30 seconds for 1 
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second at least in temperature of 150-250 degrees C. An annealing process increases the conductivity 
of a layer. 

[0035] The 5nm - several micrometers thickness of a transparence conductivity electrode is 10nm - 
1 500nm preferably. 

[0036] An electroluminescence layer is applied to this conductive transparent electrode in the state of a 
thin film. For example, the base indicated by the European Patent application public presentation No. 
443,861 can be used as an electroluminescence base. 

[0037] This thing is covered with a counter electrode after drying EL layer. This thing consists of a 
conductive base which it is transparent and is obtained. The alloy or oxides, such as a metal, for 
example, aluminum, Au, Ag, etc., are preferably suitable, and these are applied by the technique like 
vacuum evaporationo, sputtering, or platinum-izing. 

[0038] The system by this invention is contacted to two electrodes with two electric power supply lead 
wire (for example, metal wire). 

[0039] When applying the direct electrical potential difference of the range of 2-100 volts, a system 
emits light with a wavelength of 400-700nm. These things display the photoluminescence of the range of 
400-700nm. 

[0040] An electroluminescence layer may contain one or the electro-optics-active substance beyond it. 
Moreover, this thing contains the mixture of an inactive binder and the charge transfer matter in an at- 
any-time usual additive, fo.r example, an inactive binder, and a charge transfer matter list. The charge 
transfer matter increases electroluminescence reinforcement, and decreases initial voltage. 
[0041] Suitable inactive binders are vinyl acetate, a vinyl alcohol polymer, a copolymer, etc. in fusibility 
preferably at the copolymer, for example, SAN, of the polymer of transparence, for example, a 
polycarbonate, polystyrene, and polystyrene, polysulfone, polyacrylate, a polyvinyl carbazole, and a list. 
[0042] One more or the interlayer beyond it can be stationed to an electroluminescence system and 

inter-electrode, these interlayer-charge transfer matter - known — it is — [ — for example, it 

defines] from Appl.Phys.Lett.57 (1990) 531, and in this as HTL [the hole (hole) moving bed] and ETL 
(electronic transition layer). 

[0043] Moreover, a conduction layer is applied as a transparent conductive electrode, and may make an 
enveloping layer form on an electroluminescence layer. 

[0044] The matter by this invention can be used the above-mentioned arrangement and the above- 
mentioned contrary which arrange the mixture by this invention between an electroluminescence layer 
and a transparence base as a covered electrode again. 

[0045] In this use, the electroluminescence matter is arranged on metallic coating applied by the base, 
for example, the metal plate, or vacuum evaporationo covered by conductivity or conductivity. The 
matter by this invention is applied to an electroluminescence layer by the above-mentioned approach. 
[0046] The advantage of this structure is being able to give the transparent conduction layer which can 
do spreading easily to the electroluminescence layer exposed to an elevated temperature during that 
manufacture. Example: The luminescence plate manufactured from the luminescence enamel which uses 
ZnS as the base. 

[0047] Moreover, the mixture by this invention is applied in the state of an interlayer as mentioned 
above. An interlayer can be stationed between an electroluminescence macromolecule layer and a 
covered electrode between a transparent conductive electrode and an electroluminescence 
macromolecule layer. 

[0048] Generally about 3-200nm of an interlayer s thickness is about 10nm most preferably for 10- 

100nm. 

[0049] 

[Example] 

A) 20g (Mn 40,000 [ about ]) of polystyrene sulfonate, 13.0g of peroxidation potassium disulfate, and 
50mg of iron(III) sulfate of manufacture isolation of 3 and 4-polyethylene dioxythiophene solution were 
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agitated together in 2000ml of water. It added agitating 3 and 4-ethylepe dioxythiophene 5.6g. The 
solution was agitated at the room temperature for 24 hours. Next, 100g (Bayer AG the commercial 
product of make and Lewatit MP 62) of anion exchangers and 100g (BayerAG the commercial product of 
make and Lewatit S 100) of cation exchangers which carried out humidity with both water were added, 
and it agitated for 8 hours. 

[0050] Filtration removed the ion exchanger. The solution which has about 1.2% of the weight of a solid- 
state content was obtained, and this thing was used as it was. 

[0051] 10g of solutions manufactured with isopropanol 10g in the example 1 example A was mixed with 
the sorbitol of an amount and 3-glycidoxypropyltrimetoxysilane (commercial product A187 Union 
Carbide) to which it is given respectively in Table 1. Mixture was applied to the glass plate and it dried in 
air (about 400 mg/m2 desiccation). 

[0052] The surface electrical resistance of the dry layer was measured. Next, on the hot plate, at the 
temperature of 200 degrees C, the covered glass plate was again measured, after cooling for [ every ] 
90 seconds and surface electrical resistance. 
[0053] 

Table: A187 Sorbitol Surface electrical resistance [omega/opening] 

[g] [g] Before annealing After annealing 0.2 - 3500 3500 0.1 0.2 3400 120 0.2 0.2 3500 180 0.4 0.2 3300 
3000.1 0.64000 90 0.2 0.6 3800 105 0.4 0.6 3950 It is clearer from a table than 3 [ the approach by 125 
this invention ] without an additive and annealing, and 4-polyethylene dioxythiophene to make 
conductive covering excelled considerably generate. 

[0054] Example 2 Electroluminescence system B It dissolved in solution A50g, agitating manufacture 
sorbitol 3.0g of a covering solution. Next, it was dropped, agitating isopropanol 50g, and glycidoxy 
propyltrimethoxysilane (commercial product of A187=Union Carbide) 0.5g was added. 
[0055] C) The manufacture solution B of 3 and 4-polyethylene dioxythiophene electrode was applied to 
slide glass (20x30mm2). Next, the base was rotated for 10 seconds in 500r.p.m. in the centrifugal 
separator for covering. Surface electrical resistance decreased on the 180-degree C hot plate of 
temperature, and decreased the base which covered the film in 80ohms/lot for [ every ] 60 seconds in 
the meantime. The thickness of a film layer was 1.3 micrometers. The film was transparent in the field of 
a visible spectrum. Next, the electroluminescence polymer was applied to this layer. 
[0056] D) The **** electroluminescence ingredient for spreading of the electroluminescence layer to 3 
and 4-polyethylene dioxythiophene electrode was MEH-PPV (methoxy ethylhexyloxy phenylenevinylene) 
which is known from reference. 0.75% solution of the polymer in chloroform was distributed on the base 
with which the poly thiophene covering of example 2C was carried out for 10 seconds in 2000r.p.m. using 
the centrifugal separator for covering. Next, aluminum point contact was applied to the polymer film with 
a thickness of 130nm by vacuum evaporationo. 

[0057] E) When the forward contact of the use power source of flexible macromolecule light emitting 
diode was connected with a PEDT layer and a bond and a negative contact were connected with 
aluminum, the current flowed through the electroluminescence polymer. Electroluminescence arose in 
coincidence. Luminescence reinforcement increased as it was proportional to a diode current and raised 
the electrical potential difference. 



[Translation done.] 
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«#Sfc«^©K^«3-P-y/N°#f i F!lilil^^^4 4 
0, 9 5 8*RtfK^yE^ttUJBi&HI64, 2 11,4 

5 9^cE«an*. 

[0 0 17] 3j?'J^*7x>»4Jff*b< 
ffi. W6CinSO%>036««Atftf»tt^7x>**fl:?f!l 

* y x > tes^ H ^ 2 *1& ^ iE(D«?t £ # -5. 
[0018] ^ ( I ) CDS««igm{4W&«-®{C> 5 



<3) 

4 

[0 0 19] *5SMtCj:*Jj?U^7x>»«*afctt 
'J 5^^"7x >»-f 'J SK * ><D&m 

Tl~l 0 0, 0 0 0ii%. $?£L<«1 0- 1, 0 0 

* (i i) 

[0020] ^fcwwttoffi^is^aiF&^/sfctt^r 
tts. aa!4iS'&aii«f!i^.tf3-ny^«#ffiFm«4iBB« 

5 6 4, 9 1 1 ^{;ii2ic$*lS. 

[0 0 2 1 ] 3 — □y^#8 ! lpmB4>0«g5 6 4,9 1 1 

[0 0 2 2] *f^KJ:Stt;|BttR»®:#ftK:«i:?). #J 
Atf**. h***- • ^l/-h*icj;^m^« S9U P- 
7-^*3§->7.7 1 A£fflV>&S*> W*j5EF^«A»i^7 

KU:0«a-r*c:i**T?t», ^-UT^iB^fett3 0 0"C 
$?$b<te2 0 OrScTW^gTSKSUtS,, * 

4fL#*. T~-U>^JC^^T1 0 OTCETFcOi&ft-e 
ft*U -tbTl 0 0t:£t±©fi«Tft*Lfc#S-*t 
Cl#-5„ I©7--'J >*tel 0 0-4 0 0 13 CD a 

$f*b<«2 5 O-CSTCD^ST'fT-5. T--'J> 
^CDfflFflteO. 5 75H3 6 0 OfMffl. *f*b<ttl TbS. 
9 0S>Fb1T-&-5„ 
30 [0 0 2 3] fflifcafetf£j89H£Rtf£*ttl;:Hf*Ejft 
fCft#bT, #569iK:«}:'5*B©»SttO. 0 2 5-2 
5 0 Mm, $?£L< ttO. 0 5-10 (iratiO ; SB 
JStUi— «II0. 1-2 0 0 0Q/P, ff£L<tel~ 
3 0 0 Q/PT&-5,, 

[0 0 2 4] #»HK«fc3«ffittftJiffc«i*tt«&££ 

(electroluminescent) LCDg^ H#tt#PR 

Sjg. 7fcl®*?lL xl^* y* (electrochroin 

40 ic) m.^\z&ttz,$im>m}L\zm. =.y>r)\><DVtf£<Dit#> 
\z, ^\*mx\t^mz&rt%nm%mm<Dmm% v 
<temffi<DMm<»rcs?>iz. sfctt&K±©»ftiM4«B£ 

[0 0 2 5] £«Httttl$E£SE«;UiUV«ffcttH 
[0 0 2 6] *»WK.fc*Jitt«r«l*fctt«l«S*»wa 
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5 

[0 0 2 7] 3;fc*^H^#fgWC<fc£#'J^;*:7x> 

n )l 5. * y -fe > X t- A (C HIT 3 . 
[0 0 2 8] #5ratc £3X1/^ hPM*7t>7-> 
X^AlZ^r(Dffl\Z3LU? hU)l2.*y-t.>7>mRZtmm 
ffiroffit!)«#l*J;f^-v — f ^x^tV >^ (char 
ge- injecting) m^WXVrz±^RU~fUn®t)^f3. 

^y^ym^m^t^&mm^isz.t^mt-r 

[0 0 2 9] Xl^ hu;|/5^-yt>XyXrAttlo 

±.m<Dt^)?-*7 z_yft%ifoit^ 0 &mm\mia\s< 

[0 0 3 0] e^gttxUi/ hD;U5^-y-t>Xv-7.^ 

#i am m fc&WR zfx. v z v p ;u s * y -t >x n m r* 

[0 0 3 1 ] ^OgWOfc»S)lC2|s:%HJ^ct-5^1-&%«* 
^BJ tC «fc -5 vT. ^ A *3 ^ T 7 ;U A ©fcffiTjg S T^tS 

[0032] m^te&mzmwtt&fcmztejJ^xztz 

[0 0 3 3] *5§B^(c ( fc^#U^^-7x>S^-#l«7.tf 

> • n-y-j yy, ^txr-f >£\ FU^— • 

[0 0 3 4] 7 4 )lA&t&mLtz'&. fr<T&mVtz& 
1 5 0~2 5 0X,(DUS.\Z'Pti.< iz1b 1®. —ti&m 

[0 0 3 5] mW&M'&nmcDm £ « 5 n m~gc u rru 
$f£0<«:l 0 nm~l 5 0 0 nmT&-5„ 

[0 0 3 6] II/? hP;i/3^y-fe>XB £31^:7 
AC0«ffiTC«giitt^Wtt^{C^-r-5o #JxJ£3- 
□ •y/^l^mil^M^4 4 3, 8 6 l^KfB«££*l&g 



(4) 

[0 0 3 7] ELl^Ibfci, ~0QfcCD£*r1ITt£ 
-So L<«&Jg0iJxtfA K Au, Ag^iifcte-^ 

So 

[0 0 3 8] *^BJlr j:S->X^A«2*<7)«^^U 
-5. 

io [0 0 3 9] 2-1 0 0^^h©$6Hcoa^«EE^*Ht 
3*§-S\ ->Xf Att4 0 0~7 0 0 nmroiSfiO^^ft 
tB1"-2>o £n£><£>*>(Dte4 0 0~ 7 0 0 nm£>iSB£>;7 

[0 0 4 0] Il/^bDJR^yt>7llJloSfclJ 

20 [0 0 4 1 ] HS^ffittS^jailfS U< HBl^ttT 
tf*UXf l/>©^i&M^.tfS AN, tf'JTJl/* 

\zBm\z^)iRif}i-)\'7)i?-)vm£fo%.tf&m-&te 

[0 0 4 2] MtC 10£fcte^n«±(7)4 , fflJl£xU^ 

h pjp = * -t >x ^ARummwzmm m#-5„ 

Appl. Phys. Lett. 5 7 (1 9 9 0) 5 3 1*5.] . -t 
30 LTICttHTL (hole) ^KiS] SOTT 

[0 0 4 3] *fce«S«SBJ^e«ttm®<!:LT^ 

^#?.o 

[0 0 4 4] *mW\Z £ ZW&fyl* ^l"? hOl 5.* y 

±yzmRtfmwmtem\zmw-?z>±m<DmwtEi%i\z 
&fz. ^m\z^^n^mmmmtLxmmLm^. 

[0 0 4 5] Z\(D®.m\Z&^T. JLU? bU)lS.*y± 

40 &mm$.tzi l $MMiz£<omifi2ntz&m®im±izmw2 
[0046] z\offim<Dm&.t* j t<Dm&t¥iz<siuizz 

-SSBj^g^H^^Aft^^tT-ab?.. : ZnS£^ 

-xt-rs^x^-^^^e.^jg^ns^^iSo 

[0 0 4 7] &rz*%W\Z£2>M-&mt±nc!.<D£?\Ztp 

so ~*y-tyxmft?miktf®mnMmiz&mLmz>. 
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(5) 



[0 0 4 8] 4 , raW©if $«*53~2 0 0 nm, — J&W 
\Z 1 0~1 0 0 nmK, SfeW^Ktt^l 0 nmT<& 
3. 

[0 0 49] 

[#WJ] 

A) 3, 4-#Ulfl/>y*+yf*7i>MO 

2lgS©#U7;^^>7;;l/^>iE (Mn^4 0,0 0 0) 
2 0g, ji^-fk-Bit^^'J^Al 3. 0 gS«i 
(III) 5 0mg£*2 0 0 0m i t^T— S&lCil^L io 
it. 3, 4-X^l/>:x:**->^:*:7i>5. 6 g£it# 

LtztfzmTLtc. 4mmm.wvrzo &iz 

&lZ7ltT°&m-£ii:tzm'i*>5cWkfo (Bayer AG K»flJ 
B££j5£%. Lewatit MP 6 2) 1 0 0 g&tfR§-f 

(BayerAG S©TrTl££fi£#l. Lewatit S 10 0) 1 

o o szmz., ^VTsmfflm.wi-rz. * 



8 

[0 0 5 0] -f £i«®tC.tD l&SLfc. *tJ 
1. 2M*%ro@#:^W*& ; fl'f ?)^Se*^#?,n, 

[0 0 5 1 ] ftfljflll 
^M^JAK&^T-f V^/-;H 0 gt*JC»jfiL 

fcigj&i o g i i^A^niiioy^t' f--^ 

&tf3-^U vK + vyntrjUHJ* h+y-/7> (Tfj 
flS^^Al 8 7 Union Carbide) t^l^Tz. Mf;® 

*j3y7,mzm.m\^. ^hx^^x'm.'mhtz (1540 

Omg/m2sng) „ 

[0 0 5 2] i|£&L£«<^ffi£fcx£a'l5£Lfco ^tcfe 
ILfc^7Xi^*y h^l/-h±{C2 0 CCCDiBST 

fc. 

[0 0 5 3] 



A 1 8 7 


v;i/t: h-;l/ 


igffi&ta [Q/P] 




[g] 


[g] 


7x-U>^itu 


7X- U >^ 


0. 2 




3 5 0 0 


3 5 0 0 


0. 1 


0. 2 


3 4 0 0 


12 0 


0. 2 


0. 2 


3 5 0 0 


18 0 


0. 4 


0. 2 


3 3 0 0 


3 0 0 


0. 1 


0. 6 


4 0 0 0 


9 0 


0. 2 


0. 6 


3 8 0 0 


10 5 


0. 4 


0. 6 


3 9 5 0 


12 5 



[0 0 5 4] IM2 Xl/^hDJ^*^t>7y7 
tA 

B) ttffi^ffi^Sifi 

VJHf h-;U3. OgS«ttL4)l*6»*A5 0 gin* 

(A 1 8 7 =Union Carbide cD7ftB5£fi£ft) 0. 5 g £ 

[0 0 5 5] C) 3, 4-#Uxf l/>y«yft 

SiB^^-i'H^^X (2 0 X 3 0mm2) tcM^b 
&. ^CSffSttBfflJB^IIIWtfCTS 0 0 r. p. 
m.T10WBKJii:&. 7^Jl/A^SIlfel*$: 
1 8 OV,<DU&<DDU?$M±\Z 6 OWt^, 



[0 0 5 6] D) 3,4-3 

S>^)MEH-PPV h + ylf ;^^>M+y7 
i"l/>t:-l/» T*o^o 9UUft)lI±$*<Dm&fc 
(DO. 7 5%**S*Bfflai^»I&ffl^T2 0 0 0 
r. p.m. Tl 0&fflHli«|2C) (D#U5 1 *7x>» 

«snfc*(*:±t»iEUfc. ^tcA 1 #>r ybmm^m 

fee 

[0 0 5 7] E) *ttftK»T-f83tt^-f*-K(0«6ffl 
40 «jgOIE<Z)S^S:PEDT)lCO^€f, fLTft(DSA 
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(6) 



(51) Int. CI. 6 

C 0 9 D 5/24 
165/00 
C0 9K 11/06 



PQW 
PKT 



Z 9280-4H 



F I 



• t* 2640^ h-t;l/ • T-JU 

T'Jr-fX >7-h32 

(72) XT^l/^'/O-f-fn 

• t* 2910xy-t> • ^\^;uu 

-^13 



h*-f ^47800^7 l/-7i;^ • v-iM"^ 
-yah?- -fc81 

(72) 7y\ t \/77,-^)Vi/3--r- 

F-T.V45479 = :i-;i'/WA • |/^-->a 
h5— t 6 

(72)%bj# • K'>-v;U7 f -f> 

K-f U/47877 t'U^t • ^-^/Wt^— 
i7 35 



